Colistin resistance in carbapenemase-producing Klebsiella pneumoniae bloodstream isolates: Evolution over 15 years and temporal association with colistin use by time series analysis.
Colistin is often the only available treatment option against infections caused by carbapenemase-producing Klebsiella pneumoniae (CP-Kp). In this study, the evolution of colistin resistance among CP-Kp and its relationship with colistin use in a tertiary-care hospital in Athens, Greece, was investigated. All CP-Kp blood isolates recovered between January 2002 and June 2016 were tested for susceptibility to colistin by agar dilution and broth microdilution methods. Data on colistin use were collected from the pharmacy database. Time series of colistin use and resistance were analysed using the Box and Jenkins method. A transfer function model was built to quantify the dynamic relationship between colistin use and resistance. Overall, 313 CP-Kp isolates were identified. The percentage colistin resistance increased from 0% in 2002 to 26.9% in 2016 (R2 = 0.5, P < 0.01). A temporal association between colistin use and resistance was observed; an increase in colistin use by 1 DDD/100 patient-days led to a 0.05 increase in the incidence rate of colistin resistance. The time lag between the effect of colistin use on subsequent variations in colistin resistance was 3 months. Colistin use and prior levels of colistin resistance could explain 69% of colistin resistance; in the remaining 31%, other factors might have played a role. The results presented here demonstrate a significant temporal association between colistin use and colistin resistance. These findings have important implications in implementing strategies to contain colistin resistance.